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libe rule is extrenaely riieager. 
of Kescarch in tl'-o ToaoIiiAg' of i2sec.n«apy AIs&dx-&,’' cy 
y. L. V/v-an appsaring In the <LQ’n?naX of Eouco.tlorjs3. a,'-:f,v,-^,rT'h. 
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(12:606) xtr IS poin'ced out that one of the rnost hirhAv 

O "“ 4 / 

recoraTnended techniques of teacher-pupil coirirnunicaticn is 



the laboratory method. 



ITEgP FOR TPIS BTIJCjY 



During the past two years 5 the writer has been teaching 



the Engineering Slide Rule course at El Camino College. 



The 



catalog description of this course has been: (13:130) 



I'lXTI-IEIfAiTICS 40 - Engineering Slide Rule - 1 unit 
Semester 



Lecture 1 hour 5 3,aboratory l.,hour 
Prerequisite: Mathematics 



of 



This course teaches the operation and use 
,11 scales of the log- log slide rule commonly 
used by engineers. The slide rule is applied tq 
perform accurately and rapidl^^ the numerical 
work encountered in physics, chemistry, engineer- 
ing, and mathematics". Emphasis is placed on the 
engineering approach to significant figures, 
unit analysis, and estimation of numerical re- 
sults. The course includes multiplication and 
division, direct and inverse proportions, trig- 
onometric functions and equations, squares, cubes, 
square and cube roots, solution of triangles and 
other engineering geometry, natural logarithms 
and the use of the log-log scales for determin- 
ing non- integral roots and powers and solving 
exponential equations. 



2pir 



'Mathematics C is the equivalent of Plane Trigonometry. 
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It is pointed out thatj although the El Camlno College 
catalog description of -the Engineering Slice Huie course 
states that the course involves one hour of lecture and 
one hour of laboratory j the course v/as being taught by 
the straight lecture r.ethcd in Septeieber of 125-5. 

Further inquiry revealed that the method of instruction 
v/as left up to the individual instructor. Prior to 
September, 1956, other instructors had taught the course 
using either the lecture-laboratory method or a straight 
lecture method. Discussions with these instructors 
revealed no real justification for either of the two 
methods used. From classroom observations it was apparent 
that many students were not gaining the needed insights 
through listening to the lecture and observing the 
instructor's techniques. Therefore, the question arose, 
would a system of teaching the Engineering Slide Hule 
course, involving labopatoi^“ activities yield greater 
learning for the student than the straight lecture 
approach? 

DEFINITION OF PROBLUI 

The problem of this study can be conveniently broken 
dov/n to the following two questions; 

1. V^hich method of teaching the Engineering Slide 
Rule course yields greater gains to the students, 
the straight lecture method or the lecture-laboratory 
method? 
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rnethcc: in teaching the Engineering Slide nuie 
course? 



The following information is needed to answer these 



two cuestions: data indicating the iriatnematical ahilit 



of the two groups prior to and at the completion of 'oakini 



the Engineering Slide Rule course; an explanation of the 



two methods studied. 



DESCRII^IOH OF THE POPEIt\TIOH 



El Cainino College is a Junior College District embracin? 
Centinela Valley Union High School District, El Segundo 
Unified School District, Inglewood Unified School District, 
South Bay Union High School District, and Torrance Unified 
School District. Since the beginning of El Camino College, 
the population of the District has grown rapidly. The 
District *s estimated population for 1952 was 225,000. 

In 1947 El Camino College opened with 1100 students. 

By 1955 it had grown to 6700 students, and presently has 
an enrollment of over S 0 CC_ 5 __IJf-has-''OxTered both terminal 
trade courses and basic Icwer division v;ork suitable for 
transfer to a four-year college. Students have been drawn 
almost equally by these tvro curricula. 

El Camino College records indicate the majority of 
the students involved in this study were pre-engineering 
students who planned to transfer to four-year courses. 

The balance of the students were either working in or 
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ir/ocrGStiC'Cl i.ii soiTie 'phciBQ of srigmeoi'i'ng. Tne ox 

stfUdon'ts Vc^rlGcl frcrn jJ7 *oo oO yodrs* 

Of the 171 students involved in the study^ 170 v;ere 

rnenj v/hich reflects the natux*e of tne course conteuo. 

Job opportunities nave been plentiful for individuals v/itn 
the most fundamental matheaiatical background. Therefore, 
seventy“four per cent of the students v/ere wording eitiiS^ 
full or part time. 

A typical student involved in this study v;as a maie 
pre- engineering student, intending to transfer to a foiu- 
year course. He worked part time in some phase of eng- 
ineering, probably connected with the aircraft indUuo^y. 






G 



* 






H II 



I-Zlir.ODS 0? TH3 STUDY 



^j}yZ] !. x:--7r.0DS TO Bl CG'‘?/B'TD 

Tlie cuGS^tion ijfivolv^d ic wnlcn niGiiliod of 

teacliii^g tho Engi2iijc*rir;j Slide Eule coupse yields greater 
£iin£ to the student, the straight lecture method or'' .. 
the lecture-lahoratory method? Following is a detailed 



description of the two methods of instruction* 

The straight lecture method of instruction consisted 
of two hours per weekj meeting for one hour per day on tv/o 
days per v;eek. Class time v;as devoted to lecture accom- 
■oanied by demonstration. The demonstrations v/ere * -ne 
with a large demonstration model log- log slide rule. 

The students followed the demonstration by going through 
the same operations on their ovm slide rules. With this 
method of instruction, some time is taken for class dis- 
cussion of different methods of doing some operations, 
and the students solve assigned problems outside of class. 

The lecture-laboratory method of" instruction consisted 
of one hour per week of lecture and demonstration, and one 
hour per week of laboratory. The classes met on two days 
per week for one hour each day. V/hen this method is used, 
the first hour is a lecture and demonstration, similar to 
the method described above. The second hour is the lab- 
oratory hour, in which the students individually solve 
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.-/ro'jlcUG cn the sli£e r-ulo, v.’ith individual help fnorr, 
the instruatci-. The lahoratory assignaents are such 
that the students aust solve co;r.e of the assigned problems 



outside of cl 






DKSIG!T CF C'TllDY 



The deiiign of the study involved two groups of students. 
One group of students was taught by using the lecture - 
laboratory method . The other group of- students was taught 
by using the straight lecture method. In order to obtain 
sufficient data for the study, it v;as necessary to collect 
evidence over a two-year period. The two-year period 
included day classes and night classes in both Spring and 
Fall semesters. Thus, to avoid confusion for students 
transferring from one Engineering Slide Hule class to 
another, all sections of the course in ar^y given semester 
were taught by the same method. It was further decided 
to teach one Fall and one Spring semester by each meth^ 
because the Spring semester is generally one or -two v/eeks 
longer than the Fall semester. This obviously provides 
tv7o groups for comparison, with Fall and Spring semester 
students in each group. 

For this comparison to have ar^y validity it is necessary 
that the two groups of students involved have eQual initial 
mathematical abilities. The method of determinirag the 
students* mathematical abilities v/ill be explained later 









in this chanter. 














It is assujaed that the fir.al examination is sufficiently 
broad and detailed to collect evidence relative to the 
realisation of the major course objectives. These objectives 
relate directly to competence in slide rule manipulation 
and operation. Thus the effectiveness of the method of 
instruction used can be measured by the students* achieve- 
ment on the final examination. Therefore, when the tv/o 
groups are initially equal, a comparison of the mean final 
examination scores should show whether or not either of 



the two methods is superior. As described herein, the 
design provided for these two comparisons. 

FORMS rSKD 



. The preliminary test to determine mathematical ability 
was the "Cooperative IiSathematics Pre-Test for College 
Students'*. (See Appendix D) A five point classification 
system was used to match the two groups. (See Appendix E) 
The final examination forms used v/ere constructed to 



include all operations and uses of the log-log slide rule 
taught in the Engineering Slide Rule course. Thereipre, 
the assumption that this test measures the effectiveness 
of the instructional method is justified. Two equivalent 
forms of fifty questions each v/ere used. These examinations 
were given to both groups in an identical manner. The 
examination forms were randomly distributed among the 
students in a pattern in v/hich a student having a form A 
test is surrounded by students v/ith form B tests, and 
vice versa. Copies of the tv/o forms are included in 
Appendix C. 
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COriTROL OF YAEIABLFS 



Several variables v/ere involved in the study. An 



atteniDt was made to control them. These v/ere; 



1. Differences in mathoDatical abilities between 



night and day students, 

2, Differences in the initial mathematical abilities 



of the groups studied '• 

3, Differences due to improved instruction. 

The difference between initial mathematical abilities 
of night and day students was reconciled by statistically 

* i 

analyzing their placement test results at El Camino^^ol3^ge , ^ 
The mean placements and the variances of the night" and day 
students were computed. The t test (2:105) for difference 
of means indicated that there was no significant difference 
in the abilities of the night and &siy students, although, 
as will be shovm, there were significant differences in 
achievement, (See Appendix A) 

Student ability differences between the straight 
lecture classes and the lecture-laboratory classes were 
controlled by statistically comparing the mathematical 
ability of the students involved, as measured by the 
El Camino College placement resulting from the “Cooperative 
Mathematics Test for College Students, “ The mean place- 
ment of the students in the groups under consideration 



was shown to be such that there was no significant diff- 



erence between the tv/o groups 



. 2 



^Based. on "Cooperative Mathematics Test for College 
Students." (See Appendices D and E) 

2 , 



'See Appendix B 
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The third variable mentioned, that of differences 
due to improved instruction, was controlled by the method 
of grouping the students. The method of grouping the 
students v/as to teach all classes in any one semester 
by the same method. This v/as done in the follov^ing 
manner: Fall 1956 - straight lecture; Spring 1966 

lecture-laboratory; Fall 1956 - lecture-laboratory; 
Spring 1957 - straight lecture. This order of usinj^ 
two methods yields a Fall and a Spring semester taught 
by each of the methods under consideration. It also 
provides a straight lecture method first and last, and 
a lecture-laboratory method second and third; therefore 
any improvement in instruction should be evident in 
both methods. 

Thirteen classes were tested, seven day and six 
night. Every effort was made to keep instruction con- 
sistent in all classes. 
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CHAFl'SH III 



EXFEEBiEI'frAL PROCBDLKES 



GIIESTIOTS TO ^ ms\rzR2T) 

In Chapter I the following questions were poseci: 

1, Which method of teaching the Engineering Slice 
Rule course yields greater gains to the studenwSj 
the Straight lecture method or the lecture-lab- 



oratory method? 

2. \7hat are the unique differences betv/een the 

straight lecture method and the lecture-laboratory 
method in teaching the Engineering Slide Rule 
course? 

Breaking the first question dov/n for analysis, the 

follov/ing sub-questions must be answered: 

1. Were the two groups equal in initial mathematical 



ability? 

2. How were gains measured and hov/ was the difference 
in gains of the two groups determined? 

3. Was there a difference in gains shovm by the results 
of the tests used to determine gains? 

4. V/as the difference in gains between the two methods 
(groups) statistically significant? 

mTIGUE -nTyFERENCES BETWEEIT TWO l-iETHQS§ 

The teaching conditions were identical for both 
groups in that the same classrooms and equipment were used. 
The main difference in the two methods was the utilisation 
of the time allotted to the classes. The difference between 
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a'uo day students ’.vc.s necor.oilod, as v;as any 
ciffarcnoe duo ’-o irynovcd instruction. The 2 - 0 ‘-?s 

’..'Cu'lj TA \ w ^ J ■- ; 'W.— '••"• ^ 

r.T'^ .' ^ rri’r*''''' ' ■' ‘p"'*n ■' " 0** "!\1 T . ”0 V iC^ 

The dictrlbutioriS of the c.'oilities of the two grou^^^j 
along- v/iuh the calculate on ti cf their means and standara 
dcvia.tions are shov.T* in Appenaix B, The resulos ox t.i^-e 
calculations reveal a moan abllroy score of 3. SO lor the 

««»’* ‘ **“7 “°”f . 

3.77 for the lecture-laboratory classes* The soanoex.a 
deviations for the straight lecture classes and the lec- 
tui'e- labor at oiv classes v/ore l-3t and roj^pectivcly. 

The critical value for t at the 95 per cen^ coiifidcn^-u 
level is £*CC^ and the value arrived at in tnis comp<^r- 
ison was only .13. TheroTora, no aiiTiificant difference 
w’as found to er:is'0 botwacn 'uno a.vo groups. 
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S = 62.0, s = 18.8, and n s 94. 



Histogram of Final Examination Scores 

for 

Straight Lecture Students 
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is the class mark of the nedian score j naxely 65.0. In 
this foixiulaj u ::: il uf v value of s was eexputed 
by using the formula; 

=0.1 X n^f 



- 



' ” 11 

The mean final examination score obtained from this 



group of 94 students is 62.0, and the standard deviation 
is 18.8. Theoretically, in a normal population, about 
68 per cent of the data should be contained in the inter- 
val from (x - s) to- (5c v s) , and about 95 per cent should 
be included in the interval from (x - 2s) to (5c v 2s). 
(5:13) The histogram shows that in the straight lecture 
group 66 out of 94, or 70 per cent v;ere in the 68 per 
cent interval, and 90 out of 94, or 96 per cent v/ere in 
the 95 per cent interval. Therefore, it is justifiable 
to consider this group a normal population. 

Lecture-Laboratory Group Gains 

The chart on the 'follov/ing page shov/s the gains ^ 
the lecture-laboratory students in terms of their final 
examination scores. These data have been classified and 



analyzed in the same manner as the preceding data. 

Calculations based on the .distribution reveal a 



mean final examination score for the lecture-laboratory 
group of 70.1, and a standard deviation of 18.3, for a 
population of 77. 

The histogram on the followirig page shows that 48 
out of 77, or 62.4 per cent of the group fell in the 
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6S per cent interval j and 75 out of 77, or 97*4 per cent 
fell in the 95 per cent interval. Therefore} thas groap 
may also he cons-.cicr'SQ a noi'mo,! population# 

Determination of Difference in Gains 



The t test has been used to show whether a sig- 
nificant difference in the gains mace hy the two groups 
exists. The formula for t is: 
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In this t test it is not necessary to consider 
the nuahei- of degrees of freedoa since groups larger 
than 50 are involved. It is only necessary to show 
that the value of t is less than 2,00 to xndieatVno 
significant difference, or greater than 2.00 to show 
that there is a significant difference at the 95 per 
cent level, l"ro 3 page 13, the values of S, Sj^, and n^, 
are shovm to he 62,0, 18.8, arid 94 respectively'. On 



page 15 the values of y, Cy, and hy are shown to be 



70.1, 18.3, and 77 respectively. Using these values to 
calculate t, it is foui-d that t s 2.85, showing that 
there is a significant difference in the gains made by 
the students in the tv/o groups. 



SIM-TAHY OF THE FINDINGS 



Two groups of students, totalling 171 students from 
the Engineering Slide Rule cour'Se at El Camino College 
v;ere taught by the same instructor. One group of 94 
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students v^as taught by the traditional lecture method, 
7 ;hile the other group of 77 students was taught by the 
lecture-laboratory methods The groups v/ere found to be 
equal in mathematical ability at the outset* At the 
termination of the instruct ionT^^ group taught by the 
lecture-laboratory method, consisting of 77 students 
had a mean final examination score of 70.1; while the 
group taught by the straight lecture method, consisting 
of 94 students had a mean final examination score of 



'O 



62*0. The t test yielded a value of 2. 85, indicatin 
that a significant difference in mean final exai^'iination 
scores does exist, v/rth tne Icctui'e—lacoracory group 
scoring higher than the straight lecture group. 



CK.VPTSR IV ' 

i:.:PL.iCATio:'rs of this snsy 

Ai!D 

I 

ICLSD FOR FtiRTilSR RESEARCH 

TMPEICATIOrs 

The data in this study indicates that for this 
instructor teaching the Engineering Slide Rule course) 
the lecture-lahoratory method yields greater gains 

I 

< 

for the student than does the straight lecture method. 

There is no reason to doubt that similar results v;ould 
be realized by other instructors. Thus the implication 
is evident that the Engineering Slide Rule course at 
El Camino College should be taught by the lecture- 
laboratory method. The gains considered here are re- 
stricted to those which are evaluated by the final 
examination. The concession is made that gains in areas 
other than those measured by the final examination are 



possible. No attempt was made to evaluate gains in 
these other areas. 



need for further RESEi^RCH 



This study was undertaken in an area where motivation 
v;as high, inasmuch as advanced employment opportunities 
were readily available and apparent. A similar study 
should be undertaken with similar groups, but where this 
motivation is not so evident. 
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This study evaluated the mathematical objectives 



of the Ihigimeorias* Slide Hule course. A more complete 
c%^alua‘Gicn favclviag Lctti:;s* up objectives, and collcctinr 
evidence on the totc*l problem needs to be done. Such 
an evaluation would throv/ further light on the superiority, 
or lack of it, of the lecture-laboratory method. 
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Achievement Comparison 



Distribution of Final Examination Scores 

for 

Night Students 
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f 


u 
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28 
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64 


36 
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49 


0 
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X Z 
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r 16.6, 


and n = 


66. 





Histogram of Final Examination Scores 

for 

Night Students 
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Distribution of Final Examination Scores 

for 

Day Students 
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In comparing the achievement of the night students • 
with the achievement of the day students, the value cal- 
culated for t was 2.96. This indicates that there is a 
significant difference in the achievement of these two 
groups. This apparent discrepancy in achievement is 
partially explained by the fact that 35 out of 55, or 
63.7 per cent of the night students were in lecture- 
laboratory classes, while 42 out of 116, or 36.2 per 
cent of the day students were in lecture-laboratory classes. 
Thereiore, this result only bears out the fact that the 
lecture-laboratory method yields greater gains to the 
students. 
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APPENDIX B 

COliPARISOir OF ABILITIES 

STRAIGiiT LECTDRE GROUP vs LSCTURE-LifiBORATORY GROUP 



B4 

V. 



Distribution of Mathematics Placement Test Results 

for 



o 



traight Lecture Classes 



Placement^ 


X 


f 








A 


1 


5 


40 




200 


26 


iooo 


D/1 


4 


21 




84 


16 


336 


D 


3 


22 




66 


9 


198 


A/D 


2 


2 




4 


4 


8 


A 


1 


11 




ll . 


1 


u 






96 




365 




1553 


X s 3.80. 


» s 


— 1.34 j 


and 


n = 96, 






jtribution of Mathematics J^acemeht Test 

"^'f or 

Lecture-Laboratory Classes 


Results 


Placement 


y 


f 




yf • 




y% 


1 


6 


32 




160 


25 


800 


D/1 


4 


12 




48 


16 


192 


D 


3 


23 




69 


9 


207 


A/D 


2 


3 




6 


4 


12 


A 


1 


2 ^ 




7 


1 


Z 






77 




290 




1218 


y s 3.77 


> s 


= 1.27, 


and 


n s 77. 







In comparing the above distributions , the value 
calculated for t was .IS* Since this value is less 
than 2.00 there is no significant difference here. 



^The method of placement is explained in Appendix E • 






















jjjLjiijjiMji.iH... ...u mjrnuurnmmmmmmmimim 



] 



25 



APPEtroiX c 



FINAL EXAIONATION FORMS liSED 




i. 




mm 



















//. 


39. a-V3.(. ? 


// 




/;i. 


S6. 3 ^0 


4? 




Vr??y5 










tt 

/J, 


sfAi /e./“ 


/3 




H, 


/dJ^ 


/y 




^s: 


s/// 


JS 


jr 


/6. 


T-^r X^f° 


/is 




,.j^ 


CoT" S>^‘0 


JZ 




i 

{6. 


SM * 


J3. 


■( 


V 

\ 

• 

\% 

i 


/o.? cos /<^S'' 


JZ 




1 

i 

[ 

\o. 


//. ^ ea5 /vJ/^ 


JIZ 




\ 

' 

t 

[ 

\ 

i 

\ 

\ 






1 

•1 




1 






t 



mrnmimsmi^miimiM 










TA/U 6 9"* s//t^ 



£ 7 -h j ^ S 

3i - j 






C^ArifS/i/ ^Z- 7~o j^/ta/^/fS 



J13 



M. 

its 



otit 



M. 

S9 




C&/Ui'£/ST X/" TO /S^AA/^AS 



30 



/:/^y/ = 7 ^: ^ 



P VARIES. P/RRCTky AS 77 
f=/37 T-J730 

p- ujHe-/\f T - 767 




tGTT/ 



C0l7rf 

C 

hio O’08’( 70 '0 















■iiiiMIMIIi^^ 



BL OAMZNO OOLLC6C 
nATHBMATViS 40 
f IMAL EXAMINATION #_ 

PROBLEMS 



3 Z‘y 



CH-S’. y)(^ 00 /A 9 )iS 6 ^ i ^ 



388 X Jt. 47 x .^38 
/3.VX 860 X /O 

(as) (72) 

¥ 



! 7 . S X 160 
a. SO 



) 9 SO X , oo3¥ * xH,/3 f( 




ANSWERS 



/ 











JL 




3“ 


K 


ii 




J 





379 TT 

¥.8 



(83i.s)(rr) 

3/7 



£ 

1 






.A03 X 607 













38- 



7/. 



IL 






S6. 5¥o 




. 9?S f 



J2. 






I 



3//Y 


3..^/ 




3. 92 


3 /AT 


/8./ “ 


tan 




^/AJ 




Cjo Y" 


85^. X 


/£>. f 


Co 8. 


/ /. ^ 


Co^ 



M. 



Jl. 







37.^ s,N 



^ F/^p 



cos /Sl 



7^. 



(si 



Z3. F/nd h 




/^*8 



3S.3i 



ZS. 38t^/^ s/^ 



76 - F 8 ^ s ^ A / ^^.2 



% S7 i-j37 



\e. Si-j'fs 




Give P01/9R FOFPI 



9. CopVEpr 2/' TO P/)P7PFS 



o. Co/VVE/n' 7^2 " TO P/ 9 pyp^s 




2! 


i ■ 


22 




23 


! 

' 


2^ 


i 

% 

\ 

si 

\ 


25 


\ 

\ 

\ 

\ \ 

,j 

x\ 


^(2 


'■ 

A, 

\ 

J 

•i 

J 

f! 


27 


\ 

\ 

1 


28 




29 




36 


9 




-^1 









x\73= IO^f:l 



P Vfip/£S P//fecrj./ fls, T 

■= /3 7 ujhen 7 *^~ ^30 
p= ? U)HE^ /■= 

^l 36 / 

(ss.sj 

(m^) (.i. J-3^ 




(.0(7^) 

(JiJlf 

h,c 

Joj^^ (B.67 y l^~^) 




f]^ 7( LO^ 



(~a.s39) 



7 . 



u 



fr 7 l) 






3 . ({. 






W: p ^ 






' S . £h '*'1 ~ ^ ^ ^ 



. 3f-? 



U ^ 



(ji-ifO 



IS. 



j 









S), Aa>? 



C 





ft 




fs 



H 






n 



ff 



s> 



\ 







1 

36 

APPEMDIX D 



PRELBIBTARy MATHEl^IATICAL ABILITY TEST 

For determining s ability of each individual in the 
groups studied > the El Camino College placement of the 



individuals in the Mathematics epurse seQugnge w^g yseg, 
The El Camino College placement is based on the results 
of the standardized test shown in this appendix and other 
factors*^ The standardized test used was the "Cooperative 
Mathematics Pre-Test for College Students" published by 
the American Council on Education. 










AMERICAN COUNCIL ON EDUCATION 

COOPERATIVE MATHEMATICS PRE-TEST FOR COLLEGE STUDENTS 

FORM Y 

(An adaptation of materials from Kxperimental Forms A and li) 



by 



THE COMMITTEE ON TESTS OF THE MATHEMATICAL ASSOOATION OF AMERICA 

with the editorial assistance of ’ 

PAUL J. BURKE, Graduate Record Office; T. FREEMAN COPE^ Queens College; and BERNICE ORSHANSKY, Cooperative Test Service 




Please print: 

Name Date 

Class: Fr. So. Jr. Sr. 



So. Jr. 

(encircle one) 

School City 



Age Date of Birth. 

Yrs. Mos. 



.Sex. 



Classification: Liberal Arts ...Engineering Pre-Professional. 

(check one) 



Title of the mathematics course you are now taking Instructor. 



Number of years you will have studied the following by the end of the present semester or quarter: (Count a 
semester as | year, a quarter as | year.) 





Elementary 

Algebra 


Intermediate 

.Algebra 


Plane 

Geometry 


Solid 

Geometry 


Trigonometry 


Other Mathematics Courses 
(list) 


In high school 














In college 















General Directions: Do not turn this page until the examiner tells you to do so. This examination requires 
40 minutes of working time. The directions are printed at the beginning of the test. Read them carefully, 
and proceed at once to answer the questions. DO NOT SPEND TOO MUCH TIME ON ANY ONE ITEM. 
ANSWER THE EASIER QUESTIONS FIRST; then return to the harder ones if you have time. No questions 
may be asked after the examination has begun. 



You may answer questions even v/hen you are not perfectly sure that your answers are correct, but you should 
avoid wild guessing, since wrong answers will result in a subtraction from the number of your correct answers. 



Minutes 


Sebre 


Percentile 


40 


• 





Copyright, 1948, by the Cooperative Test Service. All Rights Reserved. Printed in U. S. A. 

IS Amsterdam Avenue, New York 23, N. Y, 
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Directions: ICach problem below is followed by five choices, only one of which is the correct answer, liy working 
each problem, find the correct answer and put its number in the parentheses at the right. 



1. .5 + .06 + .3 equals 



4. 



5. 



6 . 



1-1 

1-2 

1-3 

1-4 

1-5 



.806 
.86 
.59 
.563 
.14 . 



•1( ) 



2 . 



How many twelfths are equiv- 

1 3 

alent to ^ 



2-1 

2-2 

2-3 

2-4 

2-S 



15 

10 

9 

8 

5 



2 ( ) 



3. 



How much money must be 
placed at 3 per cent simple 
interest for one year in order 
to earn $12? 

3-1 $300 

3-2 $360 

$400 
$840 

$1,200 . . . .3( 



3-3 

3-4 

3-5 



) 



i - ^ equals 



4r-l 



4^2 ^ 



4-3 4 



4-4 ^ 



4-5 T 



1 
20 
1 
8 

1 

5 

2 
5 

4 

5 



4( ) 



The law of the lever can be 
expressed by the equation 
EA = rs. What is the value 
of s when r = 20, JS = 40, and 
^ = 10 ? . 

20 
2 
40 
4 

15 



5-1 

5-2 

5-3 

5-4 

5-5 



6-1 ^ 



5( ) 

What fraction, in lowest terms, 
is equivalent to .35? 

£ 

50 

7_ 

20 
3 

10 
2 
7 

^ 6 ( ) 



6-2 



6-3 ^ 



6-4 ^ 



6-5 T 



7. The kinetic energy JS of a par- 
ticle is equal to hajf the prod- 
uct of its mass ni and the 
square of its velocity v. Writ- 
ten as a formula, this smte- 
ment is 



9. 



10 . 



11 . 



1 



7-1 E = 



12 . 



E 



7-2 ^ 



1 



7-3 E — »)* 



E 



7-4 ^ = w -1- 



m 



E = ^ n 



8 . ic® • equals 
• 8-1 
8-2 

8-3 :)c3» 

8-4 15ac 
8-5 I5x^ . 



8 ( ) 



p + r(3/>) equals 
9-1 4/> + r 
3p^ + 3rp 
p + 3rp 
4> + 3r 
p 4r_3r ’\‘Yp 



9-2 

9-3 

9-4 

9-5 



9 ( ) 



What is the value of x in the 
equation 3ac — 5 = 8ac-l-10? 



10-1 

10-2 

10-3 

10-4 

10-5 



0 

2 

3 

-2 

-3 



10 ( ) 



JC 


0 


i 


2 


3 


4 


y 


1 


3 


5 


7 


9 



The- relation between x and 
y from which corresponding 
values of x and y in the aboye 
table can be derived may be 
stated as . 



11-1 

11-2 

11-3 

11-4 

11-5 



y 

y 

y. 

y 

y 



2x + 1 
ac + 5 
1 — xy 
xy + 1 
a: + 1 . 



. 11 ( ) 



15. 



16. 




If y varies directly as x, and 
y = 20 when x — 4, what 
does y equal when x = 20? 



12-1 

12-2 

12-3 

12-4 

12-5 



100 

80 

36 

4 

24 



. 12 ( ) 



13. In the formula C = 



E 



R + r* 

what is the value of R when 
C — 3, E = 21, and r — 3? 



13-1 

13-2 

13-3 

13-4 



10 

7 

6 

4 



14-3 



14-4 



14-5 



1 

3 

5 

9 

5 

7 



14( ) 



(2w® + 3m + l)(3m — 1) 
equals 

15-1 6w® + 9m^ + 6w 
6m® 4- 9m — 1 
6m® + 7m®— 1 
6 m® + 3m — 1 
6m® — 1 . . . 15( 



15-2 

15-3 

15-4 

15-5 



- 1 



After simplification, 
g® — 9 



g® - 8g + 15 

16-1 2.:^ 
g - 5 



reduces to 



16-2 



16-3 



16-4 



2 + 5 
g + 3 
g - 5 

- 9 



16-5 



- 8g + 15 
1 



16( ) 



— 8g + 6 
Go on to the next page. 
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The volume Kof a right circu- 
cular cone is equal to the 
product of the altitude’,- the 
square of the radius of the 
base, and one-third of tt. 
Using h for the altitude and r 
for the radius of the base, a 
formula for V is given by 



17-1 7 = I (A + r«) 



17-2 7 = pi + 

17-3 V = |(/i + r)2 



17-4 K = p/ia 

17-S r = . .17( ) 



18. (6.V-2 -1- lla;y — lOy) divided 

by (2.V -1- 5y) equals 

18-1 3.V + ^ - 2y 

18-2 3.V + ^ - 2y 

18-3 3:c + ^-2y 

18-4 3.V* - 2y3 

18-5 3a; - 2y . . . 18( ) 



19. The sum of the angles of a 
triangle is 180 degrees. If the 
two larger angles of the tri- 
angle are equal, and the differ- 
ence between one of them and 
the third angle is 30 degrees, 
how many degrees are there in 
the third angle? 

19-1 25 
19-2 40 
19-3 50 
19-4 55 

19-5 75 19( ) 



20. If the sum of the two dimen- 
sions of a rectangle is 17, and 
the area of the rectangle is 72, 
* one of the dimensions is 

20-1 6 ^ 

20-2 12 
20-3 3 

20-4 4 

20-5 8 20( ) 




mil 



■ii 






21. What is the value of 8» ? 



21-1 

21-2 



.1 



^5 



1 



21-3 21| 



21-4 4 

21-5 12 



21 ( ) 



22. After simplification, 



25. 



3 -i~ X y 



X 

22-1 



3 — JC 



reduces to 



22-2 

22-3 

22-4 



X — y 
3y — 3g 
x-\-y 
3y — 
xy 

3 — a; + 2a;y 
a;y 



22-5 . . 22 ( 

a; + y 



23. Z>( — a) — (o — h) equals 
23-1 b — ab a 
23-2 — b — ab — a 

23—3 — 6 "b o 

23—4 26 — 2a 
23-5 0 23( 



24. If a6 = 2 



2* what 



does - equal? 



24-1 

24-2 

24-3 



24-4 

24-5 



4 
2 
3 

5 
1 

2 ' 

± 

15 



24C--4- 






a; 

25-1 

25-2 

25-3 

25-4 

25-5 



equals 



10 

25 



- 3 - 



a;" 



a;** 



a; 



.24 



25( ) 



26. (Va -b X -b Vac)(Va -b x — \Gf) 

equals 

26-1 a -b a; 

26-2 a — X 
26-3 a; 

26-4 a 

26-5 a "b "b x . 26( ) 




27. The two triangles sho^n above 
are similar. What is the 
length of side 6? 

27-1 6 
27r2 7 



27-3 

4 



27H 6| 



1 



27-S 8j 



27( ) 



28. 



If the perimeter of an equi- 
lateral triangle with side a; is 
equal to the perimeter of a 
square with side s, what does 
a; equal in terms-or.s? 

28-1 a; = Vi 



28-2 a; == 



45 



28-3 



95 



* = T6 



28 ^ .v-n 



28-5 * - s - 1 . . 28( ) 



2P. 3V3 -b 4V12 equals 

29-1 7 VI 

29-2 7V15 

^ 29-3 9^l3 

29-4 lU^ 

29-5 19^f3 . . . .29( 

Go on to the next page 



) 



1 






I 



Wa'. ! .-TriCUTuS 





















30. lf--^r^-^ = R, then /> equals 



12 



12^.- :v 
(I 

mi 



30-1 
30-2 

q + .V 

30-3 12/^ - {q + x) 

7n^ 12/? 

30-4 — q 



X 



30-5 



R{\2- x) 



-30( ) 



31. What is the value of y in the 
simultnneoui equations 
j 5.V y ~ 131 5 

I .V + 3y = 13 j * 

31-1 -20 

31-2 2 

31-3 -7 



31-4 

31-5 



4 

5 



• 31( ) 



32. if a square root of 

{x' + ax + b) is ( 3 : — 4) , what 
is the value of 6? 

32-1 16 

32-2 2 

32-3 8 

32-4 -2 

32- 5 -8 32( ) 

33. If the numerical value of the 
volume of a cube is 64, what 
is the numerical value of the 
area of one of its faces? 

33- 1 8 

33-2 lo| 

33-3 16 

33-4 2l| 

33-5 32 33( ) 



34. If the hypotenuse of a riyht 
triangle is 24 feet, and one leg 
is half the hypotenuse, how 
long is the other leg? 

34-1 6 feet 

34-2 12 feet 

34-3 2\^ feet 

34—4 6\^ feet 

34-5 12\^feet . . 34( ) 



35. If a train runs M miles in 5 
, hours, how many miles will it 
run in K hours at the same 
rate? 




36. In rectangle ABCD, AD = 4, 
and line DE divides AB into 
segments.<4£ = 2 and £5 = 7. 
What is the area of the tri- 
angle DEB} 

36-1 8 

36-2 14 

36-3 18 

36-4 28 

36-5 2^^^ . . . .36( ) 



37. After simplification, V1215 re- 
duces to 

37-1 15^3 

37-2 3\^5 
37-3 5yl3 
37-4 ^1^. 

37-5 3^15 . . . .37( ) 



xy 

38. log ~ equals 

38-1 log (.V* + y — m) 

38-2 log (x -j- y) -h log m 
38-3 log X + log y — log m 

38_4 log log y 

log m 

38-5 >2S(£±2) ,3g( ) 

log m ' 



39. 



If the roots of the equation 
3.1'^ — 5x — 2 = 0 are added 
together, the sum is 
39-1 1 





39-3 -3 



3<M -2| 

39-5 -1 39( ) 



40. If the numerical values of the 
circumference and area of a 
circle are equal, what is the 
radius of the circle? 

40-1 1 

40-2 2 

40-3 i 
, 40-4 i 

40-5 IT 40( ) 





0 


3 


7 


11 


15 


19 


23 


27j31 


Number wrong 


1 

1 


1 


1 

1 


1 


1 




1 

1 


1 ! 




2_ 


6 


10 


14 

j 


18 


22 




3o|-f 


Amount to be subtracted 


*0 


1 


2 




4 i 


•5 


6 


'7i8 



Number right 



Subtract 
(See table above) 

Raw Score = Difference 



I. 
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APPEJIDIX E 



PRELB^INARY PLACHOiOT CLASSIFICATION 



There are three Algebra courses offered at El Camino 
College. They are: llathenjatics A - Basic Algebrai Math- 

ematics D - Intermediate Algebra, and Hathematics 1 - 
College Algebra. All entering full time students enrolling 
in any Mathematics course higher than Mathematics A are 
required to take the "Cooperati'/e Mathematics Pre-Test 
for College Students.** According to W. R. Peterson, (9:8) 
the following criteria v/ere recommended for use in place- 
ment of the students in the Mathematics curriculum. 

1 to ij years of high school algebra and Raw 
Score of 14 or higher— —Math D. 

1 to 1^ years of high school algebra and Raw 
Score of less than 14— check grades in high 
school algebra. A and B grades. Math D; C 
and D grades. Math A. 

2 years of high school algebra and Raw Score 
of 24 or higher— Math 1. 

2 years of high school algebra and Raw Score 
of less than 24— check high school algebra 
grades. A and B grades. Math 1$ C and D grades. 

Math D. 

Using the above criteria, the students in this study 



ERIC 



were placed in one of five categories: Math 1, Math D 

or 1, Math D, Math A or D, and Math A. For purposes of 
analysis these categories were assigned numbers in the 
following manner : Math 1 — 6 , Math D/1 — 4 , Math D — 3 , 

l^ath A/D - 2, and Math A - 1. 
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